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often become a point of contention as to the design criteria and the potential modes 
of failure. There is surprisingly little information on the effect of basic variables on 
the critical stresses in eyebars. In particular, local areas of the maximum tensile 
stresses may be of concern because of the modern requirements of fracture safe 
design. 

KNUCKLE JOINT 

In the case of a typical knuckle joint, such as that illustrated in Fig. 29.5, the basic 
strength of a pin is of importance. However the remaining two components of the 
connection behave essentially as eyebars which, theoretically, can fail in various 
ways. Examples of such eye bar failure modes, encountered in machine design, are 
illustrated in Fig. 29.6. The three most likely modes include local compression due 
to the pin contact, primary tension, and tear-out shear. The average compressive 
stress for the eyebar given in stress calculations can be obtained from the projected 
area. This procedure is probably satisfactory provided the pin fits the eyebar with 
zero clearance. However, even under these assembly conditions, the pressure around 
the pin is expected to vary according to a definite pattern. 

One of the plausible approaches to calculating the compressive stresses may be 
based on the cosine load distribution indicated in Fig. 29.7. From the equilibrium of 
forces, the horizontal components of q are in balance with each other. The vertical 
components can be related to the external load W as follows 
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Fig. 29.5 Typical knuckle joint. 





